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Introduction: Patients presenting acutely with symptomatic gallstone-related disease have historically
had their laparoscopic cholecystectomy (LC) deferred due to perceived increased operative risks in the
acute setting, particularly conversion to open surgery. The aim of this study was to compare morbidity
and mortality between unselected cohorts of patients undergoing elective and ‘emergency’ LC in
a District General Hospital.
Methods: All gallstone-related elective and emergency admissions under the care of two specialist
laparoscopic surgeons during a two-year period were included. Patients admitted acutely with a diag-
nosis of biliary colic, acute cholecystitis or gallstone pancreatitis underwent ‘emergency’ LC during the
same admission. Data were collected prospectively on patient demographics, inpatient stay, post-oper-
ative course and POSSUM scores.
Results: 423 patients underwent LC, of which 301 (71.1%) were elective and 122 (28.9%) were ‘emergency’
procedures. ASA grades and POSSUM physiologic scores were similar between the two groups. The
overall morbidity rates were similar in the emergency and elective groups (13.1% vs. 7.3%, p ¼ 0.088), and
there was no signiﬁcant difference in the rates of major complications including conversion to open
surgery (0% vs. 0.3%, NS), bile leak or re-operation between the two groups. 30-day mortality rates were
similar in the two groups (0.8% vs. 0%, NS).
Conclusion: When performed by specialist laparoscopic surgeons, LC in the acute setting is safe with
mortality and morbidity rates, including conversion to open surgery, comparable to elective LC.
 2010 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Laparoscopic cholecystectomy (LC) is the treatment of choice for
gallstone-related diseases, namely biliary colic, acute calculous
cholecystitis and gallstone pancreatitis. Patients presenting acutely
with symptomatic gallstone-related disease have historically had
their LC deferred for several weeks due to perceived increased
operative risks in the acute setting, particularly conversion to open
surgery. Recent meta-analyses of randomised clinical trials have
shown that early LC in selected cases is safe and is not associated
with an increased complication rate compared to delayed LC.1e3 In
these studies, however, exclusion criteria were variable and
included prolonged symptoms, pancreatitis, previous abdominal
surgery and raised bilirubin. The re-admission rate for recurrence of
symptoms in patients on an elective waiting list for LC is estimated
at 5e39%,4e9 and individual patients may be acutely re-admitted
on up to ten occasions prior to undergoing planned LC.7 Early LC,x: þ44 01223 762523.
).
ciates Ltd. Published by Elsevier Lttherefore, allows signiﬁcantly shorter total hospital stay and is cost-
effective.2,3 Nonetheless, early LC is not commonly practised:
A recent study of over 25,000 patients acutely admitted to hospitals
in England with gallbladder disease between April 2003 and March
2005 showed that only 14.7% underwent cholecystectomy during
their initial admission.7 Lack of operating time or equipment is
additionally cited by approximately one third of surgeons as
a contributing factor for delaying LC.10
There is some discrepancy in the literature regarding the
optimal timing of LCs performed in the acute setting. A number of
studies have reported lower complication rates (including conver-
sion to open surgery) if LC for acute gallbladder disease is per-
formed within 4811,12 or 72 h13 of admission. However, several
recent studies have shown that timing of early LC does not inﬂu-
ence complication rates.14e18
The aim of this study was to compare post-operative morbidity
and mortality rates between patients undergoing elective and
‘emergency’ LC in a District General Hospital where all patients
presenting with gallstone-related disease are offered an ‘emer-
gency’ LC during the same admission.d. All rights reserved.
Table 1
Demographics of patients undergoing ‘elective’ or ‘emergency’ laparoscopic
cholecystectomy.
Elective (n ¼ 301) Emergency (n ¼ 122) Signiﬁcance
Age 53.1  14.5
(range 17e92)
49.2  16.1
(range 18e85)
p ¼ 0.015
F:M 2.8:1 (221:80) 3.1:1 (92:30) NS (p ¼ 0.764)
ASA I 32.6% (98) 35.3% (43) NS (p ¼ 0.676)
ASA II 58.8% (177) 58.2% (71) NS (p ¼ 0.995)
ASA III 7.6% (23) 5.7% (7) NS (p ¼ 0.630)
ASA IV 1.0% (3) 0.8% (1) NS (p ¼ 0.701)
POSSUM
Physiologic
score
14 (13,16) 14 (13,16) NS (p ¼ 0.206)
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All patients undergoing an elective or emergency LC for gallstone-related
pathology in a DGH (serving a population of 200,000) under the care of two
specialist Upper GI laparoscopic surgeons during a two-year period (October
2005e2007) were included. Patients who underwent an elective LC were known to
have gallstones at the time of being listed on the elective waiting list. All patients
admitted acutely were conﬁrmed to have gallstones on ultrasound examination and
were given a diagnosis of biliary colic, acute cholecystitis (two of: raised tempera-
ture, raised C-reactive protein or leukocytosis) or acute gallstone pancreatitis (raised
serum amylase). All patients admitted acutely underwent an ‘emergency’ laparo-
scopic cholecystectomy during the same admission on the ﬁrst available emergency
operating list, subject to patient consent.
All operations were done or supervised by the two specialist laparoscopic
surgeons (AMH or JBR). The standard surgical technique consisted of open-access
induction of pneumoperitoneum (Hasson technique) and avoidance of use of
diathermy near the cystic duct or common bile duct. Patients underwent selective
intra-operative cholangiography (IOC); i.e., if indicated by current or previous
episodes of jaundice, deranged liver function tests, dilatation of the common bile
duct on ultrasound examination or raised serum amylase. IOC was also performed if
intra-operative ﬁndings were suggestive of common bile duct (CBD) obstruction or
to clarify the anatomy (i.e., to provide a ‘road map’). Patients underwent ERCP pre-
operatively if indicated by (a) a clinical diagnosis of cholangitis or (b) dilatation of
the common bile duct on ultrasound examination and deranged liver function tests
during the admission. If no ERCP list was available or the IOC found to be abnormal
and CBD dilatation judged suitable (>10 mm), the duct was explored and cleared
laparoscopically. A lesser degree of dilatation found intra-operatively, with smaller
stones, was an indication for post-operative ERCP. Elective LCs were mainly per-
formed as day-case operations.
Datawere collected prospectively on patient demographics, operative detail and
procedures, inpatient stay, and post-operative course including morbidity and 30-
day mortality. Physiologic and Operative Severity Score for the enUmeration of
Mortality (POSSUM)was calculated for all patients at the time of surgery and used to
calculate expected morbidity and mortality rates.19 The POSSUM physiologic score
includes parameters such as age, cardiac and respiratory status, and laboratory
results such as haemoglobin, white blood cell count, and serum sodium and
potassium concentrations. The POSSUM operative score includes factors such as
blood loss and urgency of operation.19 All patients received at least one clinic or
telephone post-operative follow-up appointment.
Parametric data and non-parametric data are expressed as mean  SD and
median (25th and 75th percentiles) respectively. Student’s unpaired t-test (para-
metric data) or Mann-Whitney Rank Sum test (non-parametric data) were used to
test statistical signiﬁcance (deﬁned as p< 0.05). The Chi-square (c2) test was used to
compare proportions.3. Results
3.1. Patient demographics and diagnosis
In total 423 patients underwent LC, of which 301 (71.1%) were
elective and 122 (28.9%) were ‘emergency’ procedures. The patient
demographics are shown in Table 1. Elective patients were older
than emergency patients (mean age 53.114.5 years vs. 49.2 16.1
years, p ¼ 0.015) but had similar F:M ratio (2.8:1 vs. 3.1:1, NS). The
American Society of Anesthesiologists’ (ASA) grades for elective and
emergency patients were similar (91.4% vs. 93.5% ASA grades I or II,
NS) and there was no signiﬁcant difference in the POSSUM physi-
ologic scores of the two groups [median 14 (13, 16) vs. 14 (13, 16),
NS]. In the emergency cohort, the diagnosis on admission was
biliary colic in 77 (of 122; 63.1%) patients acute cholecystitis in 36
(29.5%) patients and acute pancreatitis in 9 (7.4%) patients.3.2. Operations and procedures
The median POSSUM operative score was lower in the elective
group compared to the emergency group as expected [7 (6,7) vs. 10
(10,10); p< 0.001]. The median duration of elective LCs was 56min
(41, 75) compared to 75 min (54, 105) for emergency LCs
(p < 0.001). The proportion of elective and emergency operations
performed entirely by trainees (with supervising consultant
scrubbed or unscrubbed) was similar (21.9% vs. 18.8%, NS).An IOC was performed in 14.3% of elective operations compared
to 28.7% of emergency operations (p < 0.001). Fifteen (12.3%)
emergency patients underwent pre-operative ERCP during their
acute admission. Five (1.7%) elective patients underwent post-
operative ERCP compared to 13 (10.7%) emergency patients
(p < 0.001).3.3. Inpatient stay and previous admissions
In the elective group, 166 (of 301; 55.1%) LCs were performed as
day-case operation, 122 patients (40.5%) were admitted for one
night and 13 patients (4.3%) were admitted formore than one night.
The most common reasons for overnight stay after an elective LC
were prolonged post-operative anaesthetic recovery and a late
afternoon operation combined with social circumstances unfav-
ourable for early discharge. The total number of nights spent in
hospital by elective and emergency patients were 174 and 625
respectively [median 0 (0,1) vs. 4 (2,6) nights per patient;
p < 0.001]. After their acute admission, emergency patients spent
a median of 2 (1, 4) nights in hospital prior to undergoing an
emergency LC. The post-operative duration of inpatient stay in the
emergency group was 1 (1, 2) night per patient (Fig. 1). Fifty-three
(17.6%) patients in the elective cohort and 25 (20.5%) patients in the
emergency cohort had been previously admitted to hospital with
gallstone-related pathology on a total of 61 and 38 occasions
respectively.3.4. Morbidity
All patients received at least one clinic or telephone follow-up
appointment. The ﬁrst follow-up appointment was held at
a median of 32 (23, 62) days after discharge for elective patients
compared to 40 (27, 108) days for emergency patients (p ¼ 0.022).
The median POSSUM predicted morbidity rate for elective patients
was 8.5% (7.4, 11.4) compared to 14.6% (11.0, 19.0) for emergency
patients (p < 0.001). The observed total morbidity rate in the
elective group was lower in the elective group compared to the
emergency group (7.3% vs. 13.1%) but the difference was not
statistically signiﬁcant (p ¼ 0.088; Fig. 2a). There were no statisti-
cally signiﬁcant differences in the rates of major complications
between the elective and emergency groups.
In the elective group, one (0.3%) attempted LC was converted to
open cholecystectomy. There were no conversions to open surgery
in the emergency group. Post-operative bile leak was detected in
one patient in the elective group (0.3%; treated conservatively). One
patient in the emergency group (0.8%) was diagnosed with a bile
leak and treated successfully with laparoscopic suturing. One
further patient in the emergency group underwent diagnostic
laparoscopy and washout for post-operative pain.
In
pa
tie
nt
 s
ta
y 
(ni
gh
ts)
0
2
4
6
8
10
Total stay Post-operative stay Pre-operative stay
Elective
Emergency
*
*
Fig. 1. Duration of inpatient stay. The total and post-operative inpatient stay was
signiﬁcantly longer for emergency compared to elective patients (*p < 0.001). Emer-
gency patients spent a median of 2 nights in hospital prior to undergoing an emer-
gency LC. In the box and whiskers plots, the box represents the 25th and 75th
percentiles, the whiskers represent the 10th and 90th percentiles, and the horizontal
line in the box represents the median value.
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antibiotic therapy) was the most common post-operative compli-
cation in both elective and emergency patients (5.0% vs. 7.4%; NS).
The post-operative re-admission rates (related to any cause) for the
elective and emergency groups were 3.3% and 1.6% respectively
(NS). Self-limiting pain in the right upper quadrant (RUQ) of the
abdomen, without any abnormal investigations, was reported by
15 (5.0%) patients in the elective group and 10 (8.2%) patients in the
emergency group (NS). Post-operative morbidity in the two groups
is summarised in Table 2.
In the emergency group, the total post-operative morbidity rate
was higher in patients with a diagnosis of acute cholecystitis
compared to patients with a diagnosis of biliary colic (19.4% vs.
12.9%) but the difference was not statistically signiﬁcant.
This difference was predominantly due to a higher rate of wound
infections in emergency patients with a diagnosis of acute chole-
cystitis compared to biliary colic (16.7% vs. 5.2%; NS).
3.5. Mortality
The median POSSUM predicted mortality rate for the elective
patients [1.6% (1.4, 2.0)] was signiﬁcantly lower than for emergencyElective     Emergency
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Fig. 2. Morbidity and mortality rates. a. The POSSUM predicted morbidity rate, shown by t
compared to emergency LC (p < 0.001). The actual morbidity rates for the two groups (trian
rate (box and whiskers plots) was signiﬁcantly higher for emergency patients compared to el
vs. 0.8%; NS) were similar.patients [2.6% (2.0, 3.4); p < 0.001]. The observed 30-day post-
operative mortality rate was zero in the elective group. One patient
(0.8%) in the emergency group died on post-operative day 28 from
a myocardial infarction (Fig. 2b).4. Discussion
In this study, all consenting patients who presented acutely to
a DGH with gallstone-related pathology underwent an emergency
LC during the same admission. The results suggest that, when
performed by specialist laparoscopic surgeons, LC in the acute
setting is safe with mortality and morbidity rates, including
conversion to open surgery, that are comparable to the elective
procedure. The rates of conversion to open surgery in this study
(elective 0.3%; emergency 0%) were lower than that previously
reported (up to 30%;2,3,11,20).
Although patients undergoing emergency LC were on average
4 years younger than elective patients, the POSSUM physiologic
scores and ASA grades for the two groups were very similar. These
ﬁndings are consistent with the fact that both elective and emer-
gency groups represented ‘unselected’ patient cohorts e an emer-
gency LC was offered to all patients presenting acutely, rather than
only to selected patients who would have been at a lower risk
(Table 1). The POSSUM predicted morbidity rates were expectedly
higher for the emergency group, because of the inherent weighting
of the emergency status of the operation in the POSSUM algorithm.
The observed morbidity rates for both groups were within the
interquartile range of the POSSUM predicted rates. This is consis-
tent with previous reports that POSSUM is a good predictor of
morbidity rates in patients undergoing LC.21 While the total
observed morbidity rate was lower in the elective group as
expected, the rates of individual complications (including conver-
sion to open surgery, bile leak and re-operation) were similar in the
two groups and the overall difference was not signiﬁcant (7.3% vs.
13.1%, p ¼ 0.088). Importantly, no patients in the emergency group
required conversion to open cholecystectomy.
In this study, IOCs and ERCPs were conducted on patients with
speciﬁc indications and not routinely, an approach which has
previously been shown to be safe.22,23 There were no bile duct
injuries. In this unit the indications for laparoscopic exploration of
CBD include unavailable, failed or incomplete ERCP and positive IOCb
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he box and whisker plots, was signiﬁcantly higher for patients undergoing elective LC
gles) were 7.3% and 13.1% respectively (p ¼ 0.088). b. The POSSUM predicted mortality
ective patients (p < 0.001). The actual mortality rates for the two groups (triangles, 0.0%
Table 2
Post-operative complications in patients undergoing ‘elective’ or ‘emergency’
laparoscopic cholecystectomy.
Complication Elective
(n ¼ 301)
Emergency
(n ¼ 122)
Signiﬁcance
Conversion to open 1 (0.3%) 0 NS (p ¼ 0.640)
Bile leak 1 (0.3%) 1 (0.8%) NS (p ¼ 0.904)
Re-operation 0 2 (1.6%) NS (p ¼ 0.149)
Bile duct injury 0 0 NS
Wound infection 15 (5.0%) 9 (7.4%) NS (p ¼ 0.464)
Retained stones 3 (1.0%) 1 (0.8%) NS (p ¼ 0.701)
Myocardial infarction (MI) 1 (0.3%) 1 (0.8%) NS (p ¼ 0.904)
Cerebrovascular accident (CVA) 1 (0.3%) 0 NS (p ¼ 0.640)
Abdominal collection* 0 2 (1.6%) NS (p ¼ 0.149)
Total morbidity 22 (7.3%) 16 (13.1%) NS (p ¼ 0.088)
Re-admission 10 (3.3%) 2 (1.6%) NS (p ¼ 0.217)
* Treated conservatively.
K. Saeb-Parsy et al. / International Journal of Surgery 8 (2010) 489e493492with a suitably dilated CBD and large or multiple stones. The
beneﬁts include duct clearance at one procedure, thereby avoiding
the need for post-operative ERCP with its inherent risks.
Emergency LC was safe in patients with diagnoses of biliary
colic, acute cholecystitis and pancreatitis: while wound infection
rates were higher in patients with acute cholecystitis (as might be
expected), the difference was not statistically signiﬁcant.
The median delay from acute admission to emergency LC in the
current study was 2 nights, predominantly resulting from a delay in
performing an ultrasound examination or access to emergency
operating theatres. The observed morbidity rates in the current
study were similar to previous reports, but the rates of conversion
to open surgery were lower than previously reported.2,3,11,20 The
observed 30-day mortality rates in the elective and emergency
groups were similar (0% vs. 0.8%, NS) but, lower than predicted by
POSSUM scoring as previously reported.21
The mean operation duration was longer in the emergency
group as might be expected with more difﬁcult pathology.
Approximately 20% of all LCs were carried out by trainees regard-
less of admission status. This ﬁgure represents only the cases per-
formed fully by trainees without consultant intervention. Almost all
cases included at least some input from the trainee in a normal
progressive fashion, until they were judged to be safe and
competent to operate independently with consultant unscrubbed
but in theatre. This training inevitably prolonged the operating
time to a variable degree. In this hospital opportunity is provided
for supervised laparoscopic training at both basic and advanced
levels. We would expect a typical trainee with ability to be inde-
pendent on elective LC within three months and emergency LC
within six months, i.e., within the time frame of a typical training
rotation. With the high number of LCs and other laparoscopic
procedures (e.g., hernia repair) available to the trainee, this
demonstrates both the consultant commitment and operational
feasibility of such a unit to undertake laparoscopic training.
Consistent with previous reports,4e9 approximately 17% of the
elective patients and 20% of emergency patients had been previ-
ously admitted to hospital with gallstone-related pathology in this
study. Offering LC to all patients with gallstone-related disease
during their ﬁrst acute presentation can therefore be expected to
reduce re-admission rates. Patient satisfaction will also be
improved without compromising safety. Furthermore, since this
study was performed, the authors have taken over the care of three
patients previously under the care of other surgeons who operate
a deferment policy; these patients were initially admitted with
biliary colic but were subsequently readmitted with gallstone
pancreatitis. Clearly a policy of emergency LC would help to reduce
the risk of such symptom/disease escalation (i.e., developing from
biliary colic to obstructive jaundice, ascending cholangitis orgallstone pancreatitis) although this conclusion is based on clinical
observation and not within the analytical remit of this paper.
Since the conclusion of this study, the waiting list for elective
LCs at our institution has been shortened to less than three
months in line with the Department of Health directive. In this
study, 48 (39.4%) emergency patients were previously known to
have gallstones and 33 (27.0%) were already on a waiting list for
an elective LC. During the study period, 14 (of 122; 11.5%) patients
in the emergency group were on the waiting list for more than 90
days prior to their emergency LC. If the waiting list had been
reduced during the study period to 90 days or shorter, these 14
patients would have had an elective procedure, reducing the total
inpatient stay by 63.6 nights. This represents a potential reduction
of 8.0% of the total gallstone-related inpatient stay for all 423
patients (total stay 799 nights). Furthermore, fewer patients in the
elective group required IOC and/or ERCP compared with the
emergency group. A perhaps unanticipated beneﬁt of the drive to
reduce waiting lists thus appears to be shorter inpatient stays for
elective LCs, which together with reduced necessity for inter-
ventions, would be expected to result in reduced costs to health
service providers.
This study conﬁrms that all patients presenting acutely with
gallstone-related pathology should be considered for emergency
laparoscopic cholecystectomy where possible. If undertaken or
supervised by experienced laparoscopic surgeons this will reduce
re-admissions, ease the waiting list burden and increase patient
satisfaction without compromising safety. It may also reduce the
risk of disease escalation. Provision of an ‘emergency LC service’
requires greater availability of experienced (consultant) laparo-
scopic surgeons, as well as an increase in utilisation of emergency
operating theatres. While this would have clear cost implications
for health service providers, this should be partially or wholly offset
by the reduced inpatient stay and investigations necessitated by
repeat re-admissions.
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